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The caudal glands in nematodes open ta the exterior
through the spinneret at the tail tip either tenninally or
at times slighùy subtenninally (Chitwood & Chitwood,
1974). The spinneret may be a simple opening or may
open at the end of a short, apparently cuticularized tube
extending from the tail tip. Caudal glands appear to be
primitive structures as they predominate in aquatic
species and gradually disappear in the more evolved soil
fonns. According to Chitwood and Chitwood (1974)
caudal glands are present in the suborders Chromado-
rina, Monhysterina and Enoplina which now correspond
to the orders Chromadorida, Araeolaimida, Monhyste-
rida, Enoplida and Mononchida. To date, caudal glands
have not been reported in the species of the orders
Tylenchida, Dorylaimida and Rhabditida.
During routine observations on Tobrilus sp., papillae-
like structures were seen near the spinneret. As these
structures had not been observed earlier, it was decided
ta make a comparative study.
Materials and methods
For SEM observations the nematades were flxed in
glutaraldehyde and post-flxed in osmium tetroxide,
dehydrated in an alcohol or acetane series and critical
point dried, using COz' They were coated with a
25-30 nm thick layer of gold and exarnined in a Hitachi
S-2300 SEM at 15 kV. On an average 12-20 specimens
of each species were examined except Iotonchus sp.
where only three were available.
Observations
In Tobrilus sp. females the spinneret opens via a short
curved cuticularized tube (Fig. 1 A). Surrounding the
base of the tube are ten papillae (Fig. 1 B). They are
about one micrometer long and spaced unevenly; the
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dorsal ones being more widely spaced than the laterals
and ventrals. The tail tip of Pleetus n. sp. (to be described
by Tahseen, Ahmad and ]airajpuri) females (Fig. 1 C)
resembles that of Tobrilus sp. in that the opening of the
spinneret is at the end of a short tube. At the base of the
spinneret tube are ten papillae almost evenly spaced
(Fig. 1 D). The spinneret of females of Mononchus
aquaticus Coetzee, 1968 is a cuticularized tenninal
pore not extending beyond the contour of the tail tip.
The margins of the pore are weil marked (Fig. 1 F). On
the ventrosublateral sides of the tail tip are two prorni-
nent papillae (Fig. 1 E, F).
Not ail species with caudal glands and spinneret had
papillae at the tail tip. In Mylonchulus minor (Cobb,
1893) Andnissy, 1958 females, Iotonchus sp. females and
Thalassogenus n. sp. (to be described by Ahmad et al.)
femaIes the spinneret is a simple invagination of the
body cuticle at the tail tip, while in Chromodorella sp. it
is on a small tube extending from the tail tip sirnilar to
Pleetus sp. and Tobrilus sp. The spinneret of Monhystera
sp. females opens terrninally and in Tobrilus paludicola
Micoletzky, 1925 females and males the tip tapers ta a
short spinneret tube. In none of these species was any
papillae observed about the spinneret.
Discussion
From the infonnation presented generalization is not
possible but it appears that papiIIae associated with the
tail tip may have a peri-spinneret arrangement (as in
Tobrilus sp. and Plectus n. sp.) or may be lirnited ta any
particular sector (as in M. aquaticus). The arrangement
of papillae around the spinneret appears to be restricted
to those species where the spinneret opens at the end of
a short tube. However, the presence of the spinneret
tube does not necessarily imply that papillae will always
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Fig. 1. Tail tips : A, B : Tobrilus sp. (arrows indicate papillae in dorsal sector); C, D - Pleetus sp.; E, F - Mononchus aqualicus. Black
and white arrows indicate the papillae on the ventrosublateral sector; half tone arrows indicate the margin of the spinneret. (Scale
bars = 3 flm).
be present (e.g. T. paludicola or Chromodorella sp.). No
papillae were observed in any of the five species of
Aphanolaimus described by Raski and Coomans (1990).
Generally where the spinneret is a simple invagination of
the cuticle at the tail tip contour, the occurrence of
papillae appears to be rare (seen only in M. aquacicus),
and when present, their number is few. But whether the
papillae of M. aqualicus on the one hand and Pleetus n.
sp. and Tobrilus sp. on the other are homologous struc-
tures is not certain and only detailed anatomical studies
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may provide the clue. Their close association with the
spinneret, however, may suggest a common function
probably of analysing the environment about the tail tip.
Whether these papillae are chemo or mechano receptors
can only be determined by TEM studies. From the point
of view of functional relevance, the peri-spinneret papil-
lae may not be of much importance as many species with
caudal glands and spinneret lack them and they may be
absent even in species of the same genus. They may,
perhaps, represent a regressive character.
Fundam. appl. NemalOl.
Short notes
Acknowledgments
This work was financed by the Departmental Research
Support Programme of the University Grants Commission,
New Delhi.
References
CHl1WOOD, B. G. & CHI1WOOD, M. B. (1974). An Introduction
10 Ne ma IOlogy. Monumental Printing Press, Baltimore,
241 p.
Rt\SKI, D. J. & COOMANS, A. V. (1990). Five new species of
Aphanolaimus (Nemata : Araeolaimida) with a key to spe-
cies. NemalOlogica, 26 : 22-54.
A SHORT CENSUS OF FREE-LIVlNG NEMATODES
Istvan ANoRAssy
Ei:itvos Lorand Tudomanyegyetem, Allatrendszertani és Okolôgiai TanszeR., Budapest, Puskin u. 3, Hungary.
Accepted for publication 31 January 1991.
Key-words : Census, nematodes.
Of the sum 1380, 603 genera (44 %) are marine and
777 (56 %) continental *. As for the subclasses, 472
genera (34 %) belong to the Torquentia, 406 (30 %) to
the Secementia and 502 (36 %) to the Penetrantia. These
nearly equal numbers do serve a good argue again that
1989 is not far from two thousand : 1793. The actual
number of valid genera, however, cannot be given so
definitely. The reason is well known : the valuation of
genera, i.e. what someone looks upon as " good " genus,
is more subjective. One would regard every smalt group
of species as a separate genus, the other prefers ta unite
even quite evident genera. In having been somewhere in
the mean, 1 calculate with good reason that 1380 genera
may be considered as valid (Table 1). That means, 77 %
of the nominal generic taxa are good and 23 % (413
genera) synonyms or incerlae.
Table 1. Free-living genera.
Of them
37
405
335
777
435
1
167
603
marine continental
VaJid genera
472 (34 %)
406 (30 %)
502 (36 %)
1380Together
Subclasses
Torquentia
Secementia
Penetrantia
As far as 1 know the exact number of Nematoda
species has not been counted for a semi-century, only
sorne, more or less rough, calculations were published in
a few cases. Let us see sorne examples : Tarjan (1960) :
about 9000 species; Meyl (1961) : 5000 free-living
species; Kaestner (1965) : 10 000 species, but in the
validiry at least 100000 species; Hope and Murphy
(1972) : 438 marine genera and 5000 marine species;
Ayoub (1980) : 50 % of the known species marine, 35 %
free-living (continental) and 15 % parasitic; Maggenti
(1981) : about 15000 nominal species, and 250-300
families; Plan and Warwick (1983) : 20000 nominal
species, of them 4000 species marine; Poinar (1983) :
about 15 000 described species but at least 500000
actually living species; Siddiqi (1986) : 216 genera and
2200 species in the order Tylenchida - and we could
continue the enumeration. According ta these calcu-
lations, 10 000 to 20 000 species - free-living and para-
sitic tagether - are supposed as having been described
ta the present.
Unfortunately 1 cannat give exact data about parasitic
nematades, about free-living ones *, however, 1 dare
outline sorne picture. During forry years having worked
on these animais 1 currently registered alt the taxa ever
described. Welt, how many genera and species of
Nematada have been registered ta science?
Genera
The total number of nominal genera and subgenera of
free-living nematodes established to the end of the year
* Under " free-Iiving " nematodes 1 mean ail the marine,
limnic and rerrestrial forrns including those associated on or in
plants. The" true " parasites are those forms which live in
animais and in the man.
* Although there are sorne - few - genera which occur in
both spheras, on the basis of majority of species, however, they
may be regarded as marine or terres trial, respectively.
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